Point-of-care computed tomography (POC-CT) has become more feasible since the introduction of smaller imaging devices that deliver lower radiation doses. As the availability of this modality continues to increase, its impact on diagnostic and therapeutic algorithms in patients with chronic rhinosinusitis (CRS) must be evaluated. We conducted a study of 40 consecutively presenting new patients who (1) met the symptom criteria for CRS but whose endoscopy results were negative (i.e., no pus, polyps, or edema), (2) had not undergone any previous CT scanning or sinus surgery, and (3) had undergone POC-CT during their initial evaluation. A comparison group was made up of 40 patients from the pre-POC-CT era whose initial treatment had been based on the history alone; these patients underwent CT aft er their medical therapy had been completed. In the pre-POC-CT group, follow-up CT showed evidence of infl ammatory disease in 24 patients (60%), 13 of whom (54.2%) had received an antibiotic at their initial visit, including 2 who had received an oral steroid, as well; among the 16 patients whose follow-up CT was negative, only 2 (12.5%) had received an antibiotic, neither of whom received an oral steroid. In the POC-CT group, 27 of 40 patients (67.5%) had positive fi ndings at the initial visit, and 14 of them (51.9%) received an antibiotic and an oral steroid; none of the 13 patients in whom POC-CT was negative was prescribed either agent. Th us, the incidence of scan positiv-ity and antibiotic use was similar in the two cohorts. Also, patients who met the symptomatic defi nition of CRS but who were lacking in objective endoscopic fi ndings were more likely to have received an oral steroid when POC-CT was part of the initial assessment; these patients were also less likely to be lost to follow-up. Ongoing prospective studies will better characterize the magnitude of these eff ects on long-term outcomes, antibiotic resistance, healthcare costs, and overall quality of care.
Introduction
Th e proliferation of imaging technologies has significantly augmented the practitioner's ability to diagnose and manage sinonasal disorders with precision. Th is has included advances in stereotactic navigational imaging, as well as enhancements in the speed and availability of diagnostic computed tomography (CT). Although a gold standard for the diagnosis of chronic rhinosinusitis (CRS) does not exist to date, CT has a prominent role in confi rming the clinical diagnosis and in correlating a patient's symptoms with anatomic fi ndings. Th e value of CT is underscored by observations that, even in academic rhinologic practices, as many as 52% of patients have a negative CT despite having a complex of clinical CRS symptoms. 1, 2 Point-of-care CT (POC-CT) has become more practical with the introduction of smaller imaging devices that can be accommodated in an outpatient clinic setting and that can obtain scans quickly. Th is is particularly important in light of data demonstrating an increased application of CT technology overall. 3 Another important advantage of POC-CT is that the total amount of radiation delivered is less than that of conventional CT. Specifi cally, the fl at-panel cone-beam CT (MiniCAT; Xoran Technologies; Ann Arbor, Mich.) accomplishes slice thicknesses as small as 0.2 mm with The most advanced, complete earwax removal system from the #1 Doctor Recommended earplug brand.
Cl e a n o u t y o u r e a r s ! group, this information was limited to the history and fi ndings on physical and endoscopic examination, while in the POC-CT group, treatment decisions obviously included consideration of CT fi ndings. Th e proportion of positive scans-positivity being defi ned as a Lund-Mackay score of 5 or more-was also determined for each group. Statistical comparisons between groups was conducted in accordance with the chi-square test with Yates correction, where p < 0.05 was considered signifi cant.
Results

Pre-POC-CT group.
Among the 50 patients in the pre-POC-CT group, 17 patients had been prescribed an antibiotic on the basis of the history alone, including 2 patients who had also received an oral steroid. However, 10 of these 50 patients did not return for a follow-up CT, including 2 who had been prescribed an antibiotic, and their cases were therefore excluded from further analysis. Among the 40 remaining pre-POC-CT patients then, 15 had been prescribed an antibiotic based on the history alone, including the 2 patients who had also received an oral steroid.
CT-positive. Analysis of the CT results obtained aft er medical therapy had been completed revealed evidence of infl ammatory disease in 24 of the 40 pre-POC-CT patients (60%). Of these 24 patients, 13 (54.2%) had received an antibiotic, including the 2 patients (8.3%) who had received an oral steroid (fi gure, A). Of the 11 patients with infl ammatory disease who had not received an antibiotic, decisions on medical therapy and/or surgery had been deferred until aft er CT was obtained.
CT-negative. Among the 16 pre-POC-CT patients whose CTs were negative for infl ammatory disease (40%), only 2 (12.5%) had received an antibiotic at the initial visit; neither of those patients had received an oral steroid (fi gure, A).
POC-CT group. Overall, 14 of the 40 patients (35%) in the POC-CT group received an antibiotic; all 14 also received an oral steroid.
CT-positive. Among the 40 patients, 27 (67.5%) had positive fi ndings on POC-CT. Of these, 14 (51.9%) were then treated medically with both an antibiotic and an oral steroid (fi gure, B). Among the remaining 13 CTpositive patients (48.1%), endoscopic sinus surgery was recommended for 6 patients who had not responded to previous aggressive medical therapy, while the remaining 7 patients were managed with observation.
CT-negative. Among the 13 patients in the POC-CT group whose CTs were negative (32.5%), none was a radiation dose of 0.13 mSv, compared with the 2 mSv that is required with conventional head CT. Limiting radiation doses is a signifi cant public heath issue, as studies have estimated that CTs account for more than two-thirds of the cumulative radiation dose used across all diagnostic imaging modalities. 4 Taken together, these observations suggest a potentially prominent place for POC-CT in the otolaryngologist's armamentarium in an eff ort to achieve rapid diagnostic confi rmation and enhanced anatomic detail with as little radiation as necessary.
Th e goal of the present study was to evaluate the impact that POC-CT would have on diagnostic and therapeutic algorithms in patients who presented with symptoms of CRS in a university-based allergy and sinus center. Our fi ndings form the foundation for further exploration of the impact of POC-CT on long-term outcomes, antibiotic resistance, healthcare costs, and overall quality of care.
Patients and methods
We conducted a study of 40 consecutively presenting new patients at the Northwestern Sinus and Allergy Center in Chicago. All patients met the symptom criteria for CRS established by the joint Rhinosinusitis Initiative task force. 5 Th ere were three other inclusion criteria: (1) their offi ce nasal endoscopy on the day of presentation must not have revealed any of the diagnostic hallmarks of CRS (i.e., no pus, polyps, or edema), (2) patients must have not have undergone any previous CT or sinus surgery, and (3) POC-CT must have been obtained during the initial evaluation. Th ese 40 patients composed the "POC-CT" group.
Fift y consecutively presenting patients from the era prior to the availability of POC-CT served as a comparison group; they were designated the "pre-POC-CT" group. Th ese patients also had a history consistent with CRS, and their endoscopic fi ndings had also been negative. In the absence of CT, the decision to treat them with medication had been based on the history alone. Th ose who had been treated with an antibiotic had received either a quinolone or amoxicillin/clavulanate for 3 weeks. Oral steroid regimens typically began with prednisone 30 mg tapered down over a 2-week period. Th e patients in the pre-POC-CT group had been scheduled to return for CT aft er the completion of their medical therapy.
For each group, a retrospective analysis of medical records was undertaken to determine which type of management had been initiated on the basis of information that was available at the initial visit. In the pre-POC-CT Scanning electron micrograph of sinus mucosa infected with bacteria. Image courtesy of N. Cohen, MD, PhD
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prescribed an antibiotic or an oral steroid (fi gure, B), although 5 were recommended for septoplasty and turbinate reduction.
Overall steroid use. Overall, the proportion of patients who were treated with an oral steroid at their initial visit was signifi cantly greater in the POC-CT group than in the pre-POC-CT group-35 and 5%, respectively (p = 0.0021).
Discussion
Th e diagnostic value of sinus CT is greatest when a patient's history is consistent with CRS but confi rmatory endoscopic fi ndings are absent. Th e data presented here reveal that the availability of POC-CT indeed changes patterns of medical decision making in patients with sinonasal complaints. In the pre-POC-CT era, initial treatment was based on history alone, and it was impossible to know what the state of the sinuses was. In analyzing these patients in the context of their followup CT results, our fi nding that 2 pre-POC-CT patients who had initially received an antibiotic had normal CT results suggests that antibiotic therapy was probably unnecessary in these 2 cases.
Conversely, it is possible that some patients in the pre-POC-CT group who ultimately exhibited positive CTs experienced either a treatment delay or undertreatment because objective evidence of disease was lacking at their initial visit. Th is is exemplifi ed by our fi nding that signifi cantly fewer of these patients received an oral steroid at the initial visit, which likely refl ected an apprehension to prescribe in the setting of an unconfi rmed diagnosis.
Certainly, a lack of CT availability precludes decision making regarding surgical candidacy. Additionally, because of recent changes in many of our insurance policies, carriers now mandate a course of antibiotics before they will approve a CT scan. Today, therefore, all 80 of the patients in our study would receive a course of antibiotics prior to CT. Unfortunately, given that CT was negative in 40 and 32.5% of the pre-POC-CT and the POC-CT groups, respectively, this would result in unnecessary antibiotics for a substantial proportion of patients. Th ese factors contribute to the multiple ineffi ciencies in the delivery of care, which include suboptimal treatment, treatment delay, antibiotic overuse with potential exacerbation of antibiotic resistance, and the expense of additional visits to a specialist's offi ce before a defi nitive treatment recommendation can be rendered. Obtaining a POC-CT in patients with a positive history but negative endoscopic fi ndings would signifi cantly improve healthcare delivery.
In our study, the availability of CT at the initial visit allowed for a more precise diagnosis in those patients with positive studies, as well as timely institution of more aggressive maximal medical therapy. Conversely, unnecessary treatment and incorrect diagnostic labeling were avoided in those patients with negative POC-CT fi ndings. Patients with a history consistent with CRS but with no endoscopic or radiologic evidence of disease should be referred for additional workup that may include additional allergy testing, central nervous system imaging, and/or a neurology referral. Th is is particularly important in patients whose predominant symptom is headache or facial pain.
Our observations are underscored by the fi ndings of Bhattacharyya et al, who analyzed the relationship between CT fi ndings and patient-based descriptions of sinusitis in 586 consecutively presenting patients. 6 Th ey observed that CT scans were negative in more than one-third of patients. Also, they found that the mean Lund-Mackay score was lower in the subset of patients with facial pain (n = 132) than in those without facial pain-3.78 and 4.78, respectively. Early CT may therefore be important in ruling out CRS as the cause of facial pain in those in whom this is the cardinal symptom. Finally, it is notable that 10 of the 50 patients (20%) in our pre-POC-CT group were lost to follow-up and never returned for a follow-up CT. Th erefore, it remains unknown (1) whether the 2 dropouts who had received an antibiotic indeed had CRS and (2) whether the remaining 8 had untreated CRS. Nevertheless, this fi nding highlights the role of POC-CT in providing comprehensive care and appropriate therapy that may inspire patients to comply with the diagnostic or treatment plan.
In summary, the present retrospective case-control analysis suggests that in patients who meet the symptomatic criteria for CRS but whose endoscopic fi ndings are normal, POC-CT may play a signifi cant role in generating a more precise diagnosis so that early, aggressive therapy can be instituted. Furthermore, patients with negative CT fi ndings need not be given unnecessary antibiotic or oral steroid therapy; instead, they can be referred for an allergy or neurologic evaluation as indicated. Further prospective studies are necessary to establish the role of POC-CT on long-term outcomes, antibiotic resistance, healthcare costs, and overall quality of care.
prove nebulizer mist fl ow in patients with paranasal sinusitis by establishing multiple ventilation openings, which increase the velocity of intranasal cavity airfl ow. Furthermore, when mucociliary transport function is improved, medicinal fl uids can exert their eff ect over a wider area, thus increasing nebulizer effi ciency.
